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Morrow JM, et al. Validation of MRC Centre MRI calf muscle fat fraction protocol
as an outcome measure in CMT1A. Neurology 2018;91(12):e1125-e1129.
35-year-old female with CMTNS 5
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In the top patient, there is a
slight increase in fat fraction
in peroneus longus only.

# In the middle row, marked
involvement is seen with

% peroneus longus and both
heads of the gastrocnemius.
In the bottom row, there is
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43-year-old male with CMTNS 19

red: tibialis anterior/
extensor hallucis longus;
AXICERIE L0, RAERE 650
green: peroneus longus;
e purple: tibialis posterior;
light blue: soleus;
¢ dark blue: lateral
gastrocnemius;
yellow: medial gastrocnemius
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RF: rectus femoris muscle RBRELA  (MEfifie, i ) AB adductor brevis muscle N (H%LV;J #7)

VI: vastus intermedius muscle F[BEAH (B ) AL'_addUCtOF longus muscle il (Huf/*LJ i)

VL: vastus lateralis muscle ZMAUERT (i) AM: adductor magnus muscle KNz <’Lur Nifir)

VM: vastus medialis muscle PG (BEfi ) GM: glutaeus maximus muscle KB (el - SH4ie)

n v ¢ e L L : ili R iz, MR PIRE)

BL: biceps femoris m. (long head) K —5ifij; (Bfiiie « ShiE) GR grac111§ muscle ?‘%% (HXW&,C I -

SM: semimembranosus muscle *EEET (L, Jmh - prie) SA sartorius muscle & LA (Bl - ShES - ShRE, Il -
ST: semitendinosus muscle “ERERET; (Bl i, HEEih - PNE) PaliE)



GM: medial gastrocnemius muscle BERERS - A CRJIEJE . S #H)

GL: lateral gastrocnemius muscle BEREAT - SMAI CEJEH . 1 )

SO: soleus muscle HRTAS; (L IEIE)

TP: tibialis posterior muscle #ZACH 7 (RJEHE - Wiz - A28 X L)

FDL: flexor digitorum longus m. RRLE; (2-5RLEHh, R - N2 L)

PL: peroneus longus muscle RHEA# (R - 4232 L)

FHL: flexor hallucis longus muscle & REHLE A (REBEEdh, SRR - WAAZ L)

TA: tibialis anterior muscle Fifi€ i (25 - WX L, FHRATE)

EDL: extensor digitorum longus m. REEMHF; (2-58LME, B - A2 L, FERATED

Zheng Y, et al. The trefoil with single fruit sign in muscle magnetic resonance imaging is highly specific for

dystrophinopathies. Eur J Radiol 2015;84:1992-8. The three leaflets formed by relative sparing of the
sartorius, gracilis and adductor longus muscles and the

single fruit by semitendinosus muscle with relative sparing.




Aivazoglou LU, Guimaraes JB, Link TM, Costa MAF, Cardoso FN, de Mattos Lombardi Badia B, Farias IB, de Rezende Pinto WBV, de Souza PVS, Oliveira ASB, de
Siqueira Carvalho AA, Aihara AY, da Rocha Corréa Fernandes A. MR imaging of inherited myopathies: a review and proposal of imaging algorithms. Eur Radiol
2021;31(11):8498-8512.
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Other patterns - thigh

No clear anterior or
posterior predominance
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. Preferentially involved

. Mild/moderately involved

() Not preferentially involved nor spared
O Spared

The trefoil with
single fruit sign

Fig. 3 MRI algorithm for the thighs, with predominant fatty infiltration of the posterior compartment (a) and other patterns (b). Abbreviations: FSHD: facioscapulohumeral dystrophy;
LGMD: limb-girdle muscular dystrophy; OPMD: oculopharyngeal muscular dystrophy; LMNA: laminopathies; SEPN1: selenoprotein-related myopathies; DM: myotonic dystrophy; COL6:
collagen VI- related disorders; RYR1: ryanodine receptor-related myopathies
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. Mild/moderately involved 1B Fig. 4 MRI algorithm of the lower legs, with predominant fatty infiltration of the posterior compartment
O Not preferentially involved nor spared (a) and other patterns (b). Abbreviations: OPMD: oculopharyngeal muscular dystrophy; RYR1: ryanodine

receptor-related myopathies; LGMD: limb-girdle muscular dystrophy; SEPN1: selenoprotein-related

O Spared myopathies; DM: myotonic dystrophy; LMNA: laminopathies; FSHD: facioscapulohumeral dystrophy;
— COLS6: collagen Vl-related disorders
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Fig. 5 MRI algorithm of the trunk (a) and upper arm (b) regarding fatty infiltration of the different
muscle groups. Abbreviations: FSHD: facioscapulohumeral dystrophy; SEPN1: selenoprotein-related
myopathies; DM: myotonic dystrophy; LGMD: limb-girdle muscular dystrophy; OPMD: oculopharyngeal
muscular dystrophy; LMNA: laminopathies; RYR1: ryanodine receptor—related myopathies

a-Lower Leg i 5 Willcocks RJ, Triplett WT, Lott DJ, Forbes SC, Batra A, Sweeney HL, Mendell JR, Vandenborne
Twin A . K, Walter GA. Leg muscle MRI in identical twin boys with Duchenne muscular dystrophy.

Baseling” , 12 months
— Muscle Nerve 2018.
T RE

o BERERD (RMERER) HMEI> M) SRER > %EB
s BT XE BRI

- REEFEH

v BB - REHER Lspare  * FIASERG D

TRAEL
KBR \&
NN} e
- KERZSEFmRSE
b- r N e
Twule'Zpey,Leg RF < ° ﬁﬂi@@ﬂﬁﬂt q
.. . NGHEN]
LN The trefoil with
AMULE AMAEIEAD LEI T WL single fruit sign
BN
v SER TR R - KAV - A SR 2B A28 (Lspare
T BB s ke

> KB T B -0 B2 BRARME (X N ER (S2E)5D




Duchenne MD Becker MD (Late)

—\

Medial ‘

Adductor Adductor

P Magres The trefoil with
\ Lateral single fruit sign
7 o Arm: diffuse  Posterior paraspinal
Arms= (N lar HP) = o
Common euromuscular BanodnEg BEnIic< W
Proximal: Periscapular (Involved early, with normal function) . kmiﬁﬂﬂ y‘Hm }-‘—HjJ j(H E ﬁ’j‘jﬁéﬁ . E% ﬁﬁyﬁ@’gﬁy%’: . %’:?Eﬁaﬁ*ﬁ
Triceps; Biceps; Teres major D fohe D fohe - "
— - BEREmAMAl- € T AR « NRASHED-SFISHE  RosEs
Distal arm: Supinator; Pronator S Ao N Jehe — o
Uncommon: Deltoid; Pectoralis; Hand & finger extensors . REFEHES BRI R RN
Trunk Paraspinal > Abdominal Tﬁ w'ﬁ'ﬁj}
Pelvis > DMDORIEREXRIE. TRR=SEH =A% - BT sIKEHICH Y
Common: Gluteus maximus & medius e
Uncommon: Obturator internus & externus v REREmE I, TR=EmH- EH;H%H?J (PMR LB IR E NP L
Thighs BIEBH(PHE L&) B E NI < LW—KRBOARIERBER
Eor:‘lmzz;Mlzst anterior & Posterior compartment /HQWEiﬁgiT‘i\ kmiﬁﬁ%‘i{%é nxd < R EWE'EEM{%% niz<n
o o s KNEHIGREICH Y . TERECNES—can OETIERBREBL VDT
] : Sartorius, Gracilis, Adductor |
Csemmembranoss DIENBIC 0% R RIR RTINS <291
Legs « RWERAE I3 XEIC REEREICRUT RS = RIEH
Common: Gastrocnemius, Soleus, Peroneus ‘/Hq’;):'ﬂjjgifc [N j(ﬁjg_nﬂ’g’ﬁﬁ E[i{x INPT< . g %Iﬁ%‘.ﬂﬁﬁ@ﬁﬁ‘ﬁ A PR AT
Uncommean: Tibialis posterior 2 i{x é *L = < %
Distil ishing feati - N — E A = = " = =55
ést)\:uqsu;.solgir;:?)rue;etemus: - REEZ SR RIBIZEBEIANE ~KEEZEHEE L EBEEH T, BEd
Less involved than in Dysferlinopathy . E% M %Iﬁ’ﬁ * Eﬁﬁgﬁ% Liﬂﬁ@ EHH Wﬁﬁ

RIBET EA5 1 dystrophin RIBICIEHTIESH V)

Neuromuscular HP
Sartorius involvement

Gracilis muscle involvement Semitendinosus involvement
ey D MFM1 « Innervation
. .
« BICD2: SMALED? esmin: MEHL _
CRYAB: MEM2 « CRYAB: MEM2 o Roots: L5 predominant
* .y -
Desmin: MEM1  FHL1: Reducing Body Myopathy o Nerve: Tibial
. : )
« DYNC1iH1i: SMA-LED « MYH2: Myopathy, Early-onset with Ophthalmoplegia « Myopathy involvement
« MYPN: Rod myopathy o ANOS5S: LGMD 21
* FHL1: Reducing Body Myopathy
LMOD3: NEM10 s POLG: Distal myopathy o BAG3: MFM6
. : NEM10
* MATR3: MPD2 o CASQ1: VMCQA
s MYPN: Rod myopathy o ERVAEZ.M;:'WMZI
» POLG: Distal myopathy o Desmin:
* RYR1: Central core o DNM2: Centronuclear myopathy
« SECISBP2: Multisystem Selenoprotein Deficiency ° ETF[?H3 Myopathy
* SEPN1: CMD + Spine rigidity o Titin: HMERF

TMEMSBC: Carey-Fineman-Ziter
TNPO3: LGMD 1F

P4 «_(,_E, A ’g' —_ ‘/,-/1—
Aivazoglous D 7L T Y X L /ﬁﬁ-’_-ﬁw/j& é//ﬁ’/“ < Y-/
REEmHOER

« 58 distal myopathy Jdiffuse/lZ&&

s ME~FREE 4L
o BN EREE OPMD; RYR1; LGMD21; SEPN1; DM2; LGMD2; Dystrophin; LMNA
« {288 DMI1; LGMD2A; FSHD



Shibuya M, Yaoita H, Kodama K, Okubo Y, Endo W, Inui T, Togashi N, Takayama J, Tamiya G, Kikuchi A, Kure S, Haginoya K.
A patlent Wlth early onset SMAX3 and a novel variant of ATP7A. Bram Dev 2022;44:63-67.
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